Signal integration and the specificity of insulin action.
Insulin is a potent metabolic hormone essential for the maintenance of normal circulating blood glucose level in mammals. The physiologic control of glucose homeostasis results from a balance between hepatic glucose release (glycogenolysis and gluconeogenesis) and dietary glucose absorption versus skeletal muscle and adipose tissue glucose uptake and disposal. Disruption of this delicate balance either through defects in insulin secretion, liver glucose output, or peripheral tissue glucose uptake results in pathophysiological states of insulin resistance and diabetes. In particular, glucose transport into skeletal muscle and adipose tissue is the rate-limiting step in glucose metabolism and reduction in the efficiency of this process (insulin resistance) is one of the earliest predictors for the development of Type II diabetes. Importantly, recent studies have directly implicated an impairment in insulin receptor signal transduction as the prime mechanism for peripheral tissue insulin resistance. In this review, we have focused on recent developments in our understanding of the molecular mechanisms and signal transduction pathways that insulin utilizes to specifically regulate glucose uptake. The detailed understanding of these events will provide a conceptual framework for the development of new therapeutic targets to treat this chronic and debilitating disease process.